Effects of angiotensin-converting enzyme inhibition in diabetic rats with reduced renal function.
To test the effect of converting enzyme inhibition (CEI) on diabetes, with or without renal insufficiency, we studied streptozotocin-induced diabetic rats, with or without reduced renal mass, which were treated with insulin in sufficient amounts to maintain glucose values in the mild to moderately hyperglycemic range. We found that diabetes increased glomerular filtration rate (GFR) (inulin clearance, 2.3 +/- 0.5 ml/min vs 1.9 +/- 0.1 ml/min; p < 0.05) and blood pressure (137 +/- 15 mm Hg vs 116 +/- 6 mm Hg; p < 0.05) but did not increase plasma atrial natriuretic peptide (ANP) values, when compared with control rats (72 +/- 38 vs 68 +/- 24 pg/ml). CEI decreased GFR and blood pressure to control values. In rats with diabetes and concomitantly reduced renal mass, hypertension, elevated ANP values, proteinuria, and glomerulosclerosis were prominent features. CEI was associated with reduced blood pressure (172 +/- 17 mm Hg vs 138 +/- 15 mm Hg; p < 0.05), without a concomitant decrease in GFR (1.1 +/- 0.1 ml/min vs 1.1 +/- 0.1 ml/min). Further, CEI reduced the elevated ANP values (140 +/- 34 pg/ml vs 66 +/- 19 pg/ml; p < 0.05) to those of control rats. CEI reduced proteinuria by 50% and ameliorated the histopathologic changes. In separate experiments, rats with 5/6th nephrectomy and hypertension but without diabetes were also found to have elevated ANP levels that decreased to control values with CEI. The data speak for a renal protective effect of angiotensin I-converting enzyme inhibition in this model but do not support a specific role for ANP in the model of diabetes with concomitantly reduced renal mass.